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(57) ABSTRACT

The invention relates to a delivery system for a medical device
and a method for operating a delivery system for a medical
device, in particular a stent having a proximal end and a distal
end, an inner shaft enclosing an inner lumen and an outer shaft
surrounding the inner shaft in at least some areas and enclos-
ing an intermediate lumen. One or more openings are pro-
vided in the inner shaft establishing a fluid connection
between the inner lumen and the intermediate lumen.

14 Claims, 1 Drawing Sheet
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1
DELIVERY SYSTEM FOR A MEDICAL
DEVICE AND METHOD FOR OPERATING A
DELIVERY SYSTEM FOR A MEDICAL
DEVICE

FIELD

The invention relates to a delivery system for a medical
device and a method for operating a delivery system for a
medical device according to the preambles of the independent
claims.

BACKGROUND

There are known delivery systems for medical devices such
as vascular supporting bodies (stents). To avoid introducing
air into the vascular system, the lumens of a stent delivery
system are rinsed with a saline solution and vented before
being inserted. This permits rinsing and venting of the inter-
nal lumen in which the guide wire is guided or the interme-
diate lumen between the inner shaft and the outer shaft where
the stent is arranged during delivery. The intermediate lumen
cannot be vented with some of the known delivery systems.
US 2007/0282420 A1 discloses a stent delivery system hav-
ing vent and rinse openings in the outer shaft surrounding the
stent on insertion.

There are other known delivery systems in which the guide
wire lumen and the intermediate lumen can be vented by two
separate connecting pieces in separate operations. Separate
T-bodies through which a rinsing fluid can be supplied and the
respective lumen can be vented are known.

The object of the present invention is to create a delivery
system and a method for operating such a system with which
simple handling and uncomplicated design of the delivery
system are possible.

This object is achieved according to the invention by the
features of the independent claims. Advantageous embodi-
ments and advantages of the invention are derived from the
additional claims and the description.

SUMMARY

A method for operating a delivery system for a medical
device and a delivery system for a medical device, in particu-
lar a stent, are proposed, having a proximal end and a distal
end, an inner shaft enclosing an inner lumen and an outer shaft
surrounding the inner shaft in at least some areas, enclosing
an intermediate lumen. One or more openings are provided in
the inner shaft, establishing a fluid connection between the
inner lumen and the intermediate lumen. Flushing or venting
of'the inner lumen and the intermediate lumen may therefore
be performed with a single device. First, the inner lumen is
accessible, and secondly, separate connections are not needed
for rinsing and/or venting the inner lumen and the intermedi-
ate lumen. The design of the delivery device can therefore be
simplified.

Ifa first opening can be arranged in proximity to a proximal
end of the inner shaft and another opening can be arranged in
proximity to a distal end, then the respective lumen can be
rinsed and vented along its longitudinal extent. A coupling
device for rinsing and/or venting the inner lumen and the
intermediate lumen with a fluid may be provided on the
proximal end. This arrangement allows a compact and con-
venient design of the delivery device. The coupling device
may preferably be arranged on a connection piece of the inner
lumen.
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According to the proposed method for operating a delivery
system for a medical device, rinsing and/or venting of the
inner lumen and the intermediate lumen are performed in a
single operation. Handling of the delivery system is thereby
simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustration of one embodiment of a
device of the invention.

DETAILED DESCRIPTION

The invention is explained in greater detail below as an
example on the basis of exemplary embodiments illustrated in
drawings. The single FIGURE shows a longitudinal section
through a preferred delivery system with a stent in a sche-
matic diagram.

To illustrate the invention, the FIGURE shows a longitu-
dinal section through an exemplary preferred delivery system
10 for a medical device 44 according to the invention. The
medical device 44 may be a stent, for example, in particular a
self-expanding stent.

The delivery system 10 has a proximal end 12 and a distal
end 14 with an inner shaft 30 extending between them. The
inner shaft 30 encloses an inner lumen 32 in which a guide
wire (not shown) is guided, facilitating the insertion of the
medical device 44 designed as a stent. A handle piece 20 that
serves as a holding handle for the delivery system is arranged
on the proximal end 12.

An outer shaft 40 surrounds the inner shaft 30 in at least
some areas. The outer shaft 40 surrounds an intermediate
lumen 42 between the outside of the inner shaft 30 and the
inside of the outer shaft 40. The outer shaft 40 extends only up
to the holding handle 20 and is designed in several parts. The
outer shaft 40 consists of the component parts 40a, 405, 40c.
The distal component part 40¢ surrounds the medical device
44 on insertion, the middle component part 406 surrounds a
middle area of the inner shaft relatively tightly and the proxi-
mal component part 40a abuts against the handle piece 20.
The intermediate lumen 42 has different radial dimensions
along the inner shaft 30 according to the inside diameters of
the component parts 40a, 405, 40c¢ of the outer shaft 40.

The medical device 44 designed as a stent is situated inside
the third component part 40c¢ of the outer shaft 40 and is
supported in a compressed form in the intermediate lumen 42
atthe distal end 14 with the usual retaining means and the like.
Furthermore, a tip 50 is arranged on the distal end 14 with a
guide wire (not shown) guided in the tip in a wire lumen 52
which extends continuously from the tip 50 to an access 28 on
the proximal end 12. In the insertion process, the guide wire
protrudes out of the free end of the coupling device 26.

With the help of the handle piece 20 on the proximal end 12
the outer shaft 40 can be retracted to release the medical
device 44, which is embodied as a stent. A securing sleeve 22,
which is removable for release, is arranged between the
handle piece 20 and the proximal end 12 to secure the relative
position of the inner shaft 30 to the outer shaft 40. A marking
element 16 serves to indicate whether or not the medical
device 44 has been released entirely when the medical device
44 is released.

The inner shaft 30 is formed by a metal shaft 30q, for
example, on the proximal end 12 for better handling with the
marking element 16 arranged on the metal shaft.

A coupling device 26 on the handle piece 20 is attached to
the proximal end 12 and has an access 28 through which the
inner lumen 32 and the intermediate lumen 42 can be rinsed
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with a fluid, e.g., a saline solution, and/or vented. The secur-
ing sleeve 22 is arranged between the handle piece 20 and the
coupling device 26.

A seal (not shown) is provided on the proximal end of the
holding handle 20, so that the fluid for rinsing cannot escape
proximally but instead can escape only at the distal end 14.

The inner shaft 30 has at least one first opening 34 in the
area of the first component piece 40a of the outer shaft 40 near
to the proximal end 12 and has at least one second opening 36
on the distal end 14, so that a fluid connection is formed
between the inner lumen 32 and the intermediate lumen 42.
The fluid is supplied through the access 28 of the coupling
device 26 into the inner lumen 32 of the inner shaft 30 and can
escape through the openings 34 and 36 into the intermediate
lumen 42. The fluid can escape out of the intermediate lumen
42 to the outside at the transition 46 between the third com-
ponent piece 40c of the outer shaft 40 and the tip 50 at the
distal end because the outer shaft 40 does not abut against the
tip 50 with a seal.

The rinsing and/or venting of the inner lumen 32 and the
intermediate lumen 42 may advantageously be performed in
a single operation from the coupling piece 26.

What is claimed is:

1. A delivery system for a medical device, comprising:

a stent having a proximal end and a distal end,

an inner shaft which encloses an inner lumen having axial

openings at proximal and distal ends of the inner shaft,
and

an outer shaft which surrounds the inner shaft in at least one

area and encloses an intermediate lumen, the intermedi-
ate lumen being an area disposed between an inner sur-
face of the outer shaft and an outer surface of the inner
shaft,

wherein a plurality of side openings are formed in the inner

shaft, each of the plurality of side openings establishing
a fluid connection between the inner lumen and the
intermediate lumen, at least a first one of the plurality of
side openings being disposed adjacent to the proximal
end of the inner shaft, a second one of the plurality of
side openings being disposed adjacent to a distal end of
the inner shaft,

and wherein the outer shaft comprises a plurality of sepa-

rate component parts, at least one of the plurality of
component parts having a different inner diameter than
others of the plurality of component parts, a portion of
the intermediate lumen defined between the outer sur-
face of the inner shaft and an inner surface of each of the
plurality of outer shaft sections,

wherein a distal one of the plurality of component parts

surrounds the stent and the second one of the plurality of
openings and the stent surrounds the second one of the
plurality of openings, wherein a proximal one of the
plurality of component parts abuts a handle piece and
surrounds the first one of the plurality of side openings,
and one or more central ones of the plurality of compo-
nent parts tightly surrounds a central portion of the inner
shaft, and

wherein the inner diameter of the proximal and distal com-

ponent parts are approximately equal, and the inner
diameter of the central component part is smaller than
the inner diameters of the proximal and distal compo-
nent parts.

2. The delivery system according to claim 1, characterized
in that

a coupling device is provided on the proximal end of the

handle piece for atleast one of rinsing and venting a fluid
of the inner lumen and the intermediate lumen.
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3. The delivery system according to claim 2, characterized
in that

the coupling device is arranged on the handle piece of the
inner lumen.

4. The delivery system according to claim 1, wherein the
intermediate lumen has different radial dimensions based on
the different inner diameters of the separate component parts
of the outer shaft.

5. The delivery system according to claim 1, further com-
prising a coupling device disposed at the proximal end of the
system, the coupling device having an access port in direct
communication with the inner lumen, and in communication
with the intermediate lumen, the access port configured to
allow fluid to flow from outside the system into the inner
lumen.

6. The delivery system according to claim 5, wherein the
coupling device is attached to the handle piece, and wherein
aseal is formed at a joint of the coupling device and the handle
piece to prevent fluids from escaping at the joint.

7. The delivery system according to claim 1, wherein an
outside diameter of the central component part is approxi-
mately equal to inside diameters of the distal component part
and the proximal component part, such that an outer surface
of'the central component part is engaged with respective inner
surfaces of the distal component part and the proximal com-
ponent part.

8. The delivery system according to claim 1, wherein the
handle piece includes an annular shoulder on an inner wall
configured to receive a proximal end of the proximal compo-
nent part.

9. The delivery system according to claim 1, wherein the
outer shaft at least partially defines a gap configured to allow
passage of fluid from the intermediate lumen to outside of the
delivery system.

10. The delivery system according to claim 1, further com-
prising a securing sleeve configured to secure a position of the
inner shaft relative to the outer shaft.

11. The delivery system according to claim 10, wherein the
securing sleeve is disposed at a proximal end of the delivery
system and includes a marking element indicating whether
the stent has been fully released.

12. A delivery device for delivering a medical device to a
predetermined location, the delivery device comprising:

a generally cylindrical inner shaft having proximal and
distal ends and a sidewall extending therebetween, the
inner shaft defining an inner lumen extending axially
through the inner shaft, the inner lumen including axial
openings at the proximal and distal ends of the inner
shaft;

an outer shaft having proximal and distal ends and sur-
rounding at least a portion of the inner shaft, an inter-
mediate lumen defined between the outer shaft and the
inner shaft; and

a coupling device disposed at the proximal end of the inner
and outer shafts, the coupling device including an access
port in fluid communication with the inner lumen;

wherein the sidewall of the inner shaft defines a plurality of
side openings, each of the side openings establishing
fluid communication between the inner lumen and the
intermediate lumen, at least one of the plurality of side
openings being disposed adjacent to the proximal end of
the inner shaft;

wherein the outer shaft is divided axially into a proximal
component part, a central component part, and a distal
component part, each component part sized such that an
outside diameter of the central component part is
approximately equal to inside diameters of the distal
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component part and the proximal section, so that an
outer surface of the central component part is engaged
with respective inner surfaces of the distal component
part and the proximal component part, portions of the
intermediate lumen defined between each of the proxi-
mal, central, and distal outer shaft component parts and
the inner shaft sidewall;
wherein the medical device is disposed in the intermediate
lumen between the inner shaft and the distal component
part of the outer shaft surrounding one of said side open-
ings; and
wherein the intermediate lumen has different radial dimen-
sions based on the different inner diameters of the proxi-
mal, central, and distal component part of the outer shaft.
13. The delivery system according to claim 12, further
comprising a securing sleeve disposed at a primal end of the
delivery system and configured to secure a position of the
inner shaft relative to the outer shaft, the inner shaft including
a marking element indicating whether the medical device has
been fully released.
14. A delivery system for a medical device, comprising:
a stent having a proximal end and a distal end;
a catheter having an inner shaft and an outer shaft;
acoupling device disposed at the proximal end of the inner
and outer shafts;
a generally cylindrical handle piece disposed between the
coupling device and the inner and outer shafts;
asecuring sleeve disposed at a proximal end of the delivery
system for securing relative positions of the inner shaft
and outer shaft; and

10

20

25

6

a tapered tip disposed at a distal end of the system,

wherein the outer shaft is divided into a plurality of sepa-
rate component parts, at least one of the sections having
a different inner diameter than others of the plurality of
component parts, an intermediate lumen defined
between an outer surface of the inner shaft and inner
surfaces of the plurality of component parts of the outer
shaft, and wherein the inner diameter of proximal and
distal ones of the plurality of component parts are
approximately equal, and the inner diameter of a central
one of the plurality of component parts is smaller than
the inner diameters of the proximal and distal ones ofthe
plurality of component parts,

wherein the inner shaft encloses an inner lumen having
axial openings at proximal and distal ends of the shaft,
the inner shaft further including a plurality of side open-
ings formed in the inner shaft and establishing fluid
communication between the inner lumen and the inter-
mediate lumen, at least a first one of the side openings
being disposed adjacent to the proximal end of the inner
shaft and a second one of the side openings being dis-
posed adjacent the distal end of the inner shaft,

wherein the stent is disposed in the intermediate lumen
surrounding the second one of the side openings,

wherein the coupling device includes an access port in fluid
communication with the inner lumen,

and wherein the inner shaft includes a marking element
indicating whether the stent has been fully released.
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